Detecting the orientation of short lines in the periphery.
Visual information processing in the human cortex is based on a highly ordered representation of the surrounding world. In addition to the retinotopic mapping of the visual field, systematic variations of the orientation tuning of neurons have been described in the primary visual cortex. As a step to understanding the relationship between position and orientation representation, we investigated psychophysically the minimum spatial requirements for the determination of orientation at various positions across the visual field. We know that the shortest line whose orientation can be resolved varies with eccentricity, such that its length corresponds to slightly less than 0.2 mm projected onto the cortical surface. Along the horizontal meridian horizontal lines are detected with higher precision than vertical or oblique lines. In the present experiments, we tested whether this is a preference for horizontal lines or for lines that are orientated radially away from the fovea. Human observers were tested with lines positioned at one vertical, two horizontal and two oblique meridians at eccentricities between 5 and 25 degrees. Three of the four subjects were most sensitive for targets aligned with the meridian of presentation. This suggests that the visual system has the highest resolution in directions radiating from the fovea, which may be particularly useful for the analysis of flow fields resulting from forward translation.